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ACTION OF “HYPO” SOLUTIONS ON 
STONE 


The destructive action of hypo solu- 
tions on tanks is well known to op- 
erators of photographic shops. Wood 
and some varieties of natural stone 
have been commonly used for hypo 
tanks but, apparently, the same type 
of destructive action occurs on both 
materials. Wood tanks are fairly 
Satisfactory for the purpose if they 
are continuously protected from the 
solution with an impermeable film 
which is chemically inert. Bitumi- 
nous coatings are used for both wood 
and stone tanks, but it is difficult to 
maintain such coatings on stone. 

The hypo solution contains about 25 
percent of sodium hyposulphite, 1 
percent of sodium sulphite, and small 
amounts of alum and acetie acid. The 
destructive action is caused by crys- 
tallization of the salts in the pores 
of the material used in the tank. 
Stone tanks usually disintegrate on 
the inside faces from the solution level 
to the top, but with more porous stones 
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nearly white porcelain 


the action may occur on the outside 
as well. A stone hypo tank recently 
inspected was in very bad condition 
after 3 years of use, while one of a 
different type of stone was still in 
service after 18 years of use. Three 
sides of the latter were disintegrating, 
while one side was in good condition. 

Some studies of the resistance of 
five different types of stone to hypo 
solutions were recently undertaken at 
this Bureau. The types included only 
those which could be readily worked 
into suitable shapes for the tank con- 
struction and seem to offer possibil- 
ities. Six samples of a talcose ser- 
pentine, 7 samples of chloritic amphi- 
bole, 2 slates, 2 bluestones, and 1 soap- 
stone were tested. The specimens 
were exposed to conditions simulating 
those in service for 18 months. At the 
end of this time 22 of the 28 speci- 
mens were in an advanced state of de- 
cay. Three samples of the talcose ser- 


| pentine showed no appreciable signs of 


the action, and a sample of green slate 
appeared to be reasonably resistant. 
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All of the materials showing good re- 
sistance to the hypo solutions had ab- 
sorption values below 0.12 percent and 
flexural strengths above 2,800 lb/in.*. 
Apparently freedom from cleavage is 
desirable, although the results with 
one slate indicate that high flexural 
strength may offset the effects of 
cleavage to a large extent. 


AN EXPERIMENTAL DIFFUSION 
BATTERY 


A small diffusion battery was built 
at the Bureau in 1924 for extracting 
fructose, or fruit sugar, sometimes 
known as levulose, from jerusalem ar- 
tichokes. The tubers produced by this 
American species of sunflower resemble 
potatoes in appearance, and they con- 
tain a mixture of sugar compounds of 
which fructose is the major constitu- 
ent. Although the finding of the best 
methods for extracting this mixture 
was simply an item in the develop- 
ment of a process for the manufacture 
of levulose (prior to the Bureau’s 
work this never had been produced by 
commercially feasible methods), it is 
believed that the increased technical 
possibilities of the unit process of 
leaching, which this study has brought 
out, may be useful in other industries. 
The observation of performance de- 
fects in the conventional methods led 
to the successful application of special 
features to diffusion-battery construc- 
tion and operation, which practically 
had become standardized to the limited 
requirements of the beet-sugar in- 
dustry. 

A diffusion battery is a series of 
containers which are interconnected 
by manifolds of pipe lines and valves 
in such a way that they may be op- 
erated as a countercurrent percolator, 
with the solvent entering, and the 
spent particles of material leaving, at 
one end of the series; while the ex- 
tract is removed and the fresh par- 
ticles introduced at the other end. In 
the conventional battery each con- 
tainer, or cell, is provided with a 
heater through which the liquid flows 
on its way to the next cell. The pur- 
pose of the heaters is to establish and 
maintain temperatures which will 
speed the diffusion of extractives out 
of the sap of the particles into the sur- 
rounding flood of solvent. It is evi- 
dent that the temperatures cannot he 
established at once in the new charges. 
The heat flows into the material grad- 
ually as it is conveyed to the particles 
by the flood liquid. Since the flood 
liquid enters the cell continuously at 
the top, the requisite temperature be- 
comes established first at the top of 


the cell and this condition gradually 
creeps downward. If the whole series 
of operating cells be regarded as a 
continuous extractor and the process 
itself as a reaction column, it is evi- 
dent that the particles virtually must 
advance a certain distance up the col- 
umn in attaining the requisite operat- 
ing temperature; often, it was ob- 
served, into a region where the flood 
liquid is unnecessarily and disadvan- 
tageously dilute. 

The experimental battery at the Bu- 
reau, which is described in detail in 
RP840 of the Journal of Research for 
November, is provided with a special 
means of heating the particles with 
hot finished extract or diffusion juice 
before they are advanced into the dif- 
fusion zone of the column. Thus, they 
do not encounter an environment of 
continuously falling concentration un- 
til they are in a condition to react 
upon such an environment. This re- 
sults in a finished extract of higher 
concentration. The same mechanical 
means has been used in “ dosing” the 
column at any point with a reagent. 
Both uses of the device should find 
application in the design of leaching 
equipment for specific purposes. 


STANDARDIZATION OF PERMANGANATE 
SOLUTIONS WITH SODIUM OXALATE 


The accuracy of any volumetric proc- 
ess is obviously dependent upon the 
accuracy of the titer of the standard 
sclution used in the analysis. This 
condition is often very important com- 
mercially, as for example, in the deter- 
mination of iron in iron ore, when per- 
manganate solutions standardized with 
sodium oxalate are employed. Re- 
cently, in connection with a coopera- 
tive analysis of an iron ore (National 
3ureau of Standards Standard Sample 
27b) a critical study was made of the 
procedure for standardizing perman- 
ganate solutions with sodium oxalate. 
It was found that the widely used Me- 
sride method yielded titers that are 
too high, the error in some cases being 
2s much as 0.4 percent. As a result of 
further study a modified procedure has 
been recommended for the exact stand- 
ardization of permanganate with sodi- 
um oxalate. In this method 90 to 95 
percent of the permanganate is added 
rapidly to a _ diluted sulphuric-acid 
(5+95) solution of the oxalate at 25 
to 30° C., the solution warmed to 55 
to 60° C., and the titration completed. 
The titer so obtained agrees with those 
found by means of other primary 
standards within the limits of experi- 
mental error. The detailed account of 
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this work will be published as RP843 
in the November number of the Jour- 
nal of Research. 


EFFECT OF INERT GASES ON 
EXPLOSIONS 


Studies of the effects of inert gases 
upon explosions of carbon monoxide 
and oxygen are of value because they 
yield information concerning both the 
mechanism of the explosive process it- 
self and the action of the inert portion 
of the charge in the cylinder of an 
internal-combustion engine. Such 
studies have been carried out at the 


gureau by photographing on a moving 


film the explosions of various mixtures 
of carbon monoxide, oxygen, and 
water, to which either argon or helium 
had been added in known amount. 
Soap bubbles were filled with the ex- 
plosive mixtures and ignition was ac- 
complished by a spark at the center. 
In such a container the expansion upon 
burning takes place at constant pres- 
sure, and the photographic records 
yield the speed of flame, both in space 
and relative to the explosive mixture, 
and the ratio of the volumes occupied 
by the gases before and after burning. 

For the particular gas mixtures 
which were investigated the results 
show that: (1) With the possible ex- 
ception of He in small amounts, the 
addition of inert gas always produces 
decreased flame speed and expansion 
ratio; (2) like volumes of argon and 
helium have very different effects upon 
flame speed, but practically the. same 
effect upon expansion ratio; and (3) 
the difference in the effect of these two 
guses upon flame speed is independent 
of the ratio of carbon monoxide to 
oxygen, 

More experimental evidence is 
needed to complete the picture of the 
action of inert gases in an exploding 
mixture, but at present it seems rea- 
sonable to expect that this action will 
prove to be a function of the heat ca- 
pacity of the inert gas and the mean 
distance traveled by its molecules be- 
tween successive collisions. 


HEAT CAPACITY, ENTROPY, AND FREE 
ENERGY OF THE RUBBER HYDRO- 
CARBON 


Determinations of the heat capacity, 
entropy, and free energy of forma- 
tion of the rubber hydrocarbon are 
reported in RPS844 in the November 
number of the Journal of Research. 
This investigation is part of a pro- 
gram of research on chemical thermo- 
dynamics of rubber that is being con- 
ducted at the cryogenic laboratory of 








the Bureau. The heat capacity was 
measured for the temperature range 
47° C down to —259° C (14° K), using 
an adiabatic calorimeter of the vac- 
uum type. In this temperature range 
the rubber hydrocarbon may exist in 
any one of four different forms, de- 
pending on the temperature and other 
circumstances. The points of transi- 
tion between these forms, as indicated 
by the heat capacity measurements, 
were the same as found in a previous 
investigation on the temperature-vol- 
ume relations described in J. Research 
NBS 13, 414 (19384) RP717. The heat 
absorbed in the transition from the 
amorphous to the crystalline form at 
about 11° C was found to be 16.7 
joules per gram. There was no latent 
heat effect in the transitions at —74° 
C from the amorphous I to the amor- 
phous II or from the crystalline I 
to the crystalline II forms, indicat- 
ing that these were transitions of the 
second order. The heat capacity (spe- 
cific heat) values increase from 0.064 
at —259° C (14° K) to 1.990 joules 
per gram per degree at 47° C (820° K). 
From the heat capacity-temperature 
relationship the entropy of the rubber 
hydrocarbon at 25° C was calculated 
to be 1.881 joules per gram per de- 
gree. By the use of this value and 
the heat of combustion reported in J. 
Research NBS 13 357 (1934) RP713, 
the thermodynamic potential or free 
energy of formation of rubber at 25° 
C was calculated to be 1,350 + 100 
joules per gram. These quantities 
may be used in the calculation of 
other physical constants and also in 
the prediction of the circumstances 
under which chemical reactions in- 
volving rubber hydrocarbon may take 
place. 


ADJUSTABLE RESISTANCE ELEMENTS 


The Waidner-Wolff adjustable re- 
sistance element was first used in the 
Bureau about 1903 to provide a means 
by which the resistance of a circuit 
could be changed in 10 small equal 
It consists of a relatively small 
fixed resistance, shunted by a larger 
one adjustable in 10 steps by means of 
a dial switch, the resistance of the 
shunt being infinite for the 10 setting 
of the dial switch. Its advantages are 
that the effects of variable resistance 
at the switch contacts, or of electro- 
motive forces originating in the switch, 
are much smaller than they would be 
if the switch were directly in the cir- 
cuit instead of in the shunt. In RP842 
in the Journal of Research for Novem- 
ber, the characteristics of the element 


steps. 
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are considered in some detail, and the 
factors governing choice of resistance 
vulues in cases where a number of the 
elements are used in series, are also 
examined. 

A modification of the element con- 
sists in making the resistance of the 
shunt for the 10 setting fairly small 
instead of infinite. Then, if the mini- 
mum resistance need not be low and 
the range of adjustment is not large, 
the resistances added to the shunt by 
moving the switch will be small and 
nearly equal. A second modification, 
applicable when the resistance steps 
are very small, consists in using two 
dial switches in the same shunt circuit. 

Three other elements, the fixed shunt 
element, the movable branch point ele- 
ment, and the parallel element; which 
have been used or suggested at the 
Bureau are briefly described. The par- 
allel element has 20 coils all of the 
sume resistance and a double contact 
switch carrying a shunt of constant 
resistance. This element is suitable 
for use in case it is necessary to keep 
the sum of the resistances of two bridge 
arms constant, and also for use in 
potentiometer circuits. The adapta- 
bility of this element to form useful 
cembinations with similar elements or 
with those of other types, is illustrated 
by examples. 

In addition to the discussion of ele- 
ments which have been used at the 
Bureau, there is also a list, believed to 
be fairly complete, of elements de- 
veloped elsewhere, which serve more 
or less the same purpose. 


DETERMINATION OF MAGNETIC HYS- 
TERESIS WITH THE FAHY SIMPLEX 
PERMEAMETER 


The Fahy simplex permeameter is 
in quite general use for determining 
the magnetic properties of ordinary 
magnetic materials. In its original 
form, values of magnetizing force 
corresponding to points on a hysteresis 
loop cannot be obtained as precisely 
as can be done for points on the nor- 
mal induction curve. An attachment 
has been devised at the Bureau by 
which the hysteresis values can be ob- 
tained with a precision comparable 
with that attained in the determina- 
tion of normal induction data. This 
device is described in RP845 in the 
November number of the Journal of 
Research. 

CALIBRATION OF THE “INCLINE 

PLANE SERIGRAPH ” 


The “ineline plane serigraph” is a 
tensile testing machine of the “ con- 
stant rate-of-load ”’ type, which has re- 


cently become available commercially. 
Its use is provided for in the “ Pro- 
posed Tentative Specification for Tex- 
tile Testing Machines”, designation 
D76-85—T of the American Society 
for Testing Materials. Since no 
method is given for calibrating the 
machine, the Bureau has developed 
two methods for that purpose. 

The machine can be calibrated sat- 
isfactorily either with pulley and 
weights or with calibrated springs. In 
a paper in the Textile World the pro- 
cedure for both methods is described. 
Typical calibration curves are given 
both for use when the cart is moving 
down-plane and when the cart is movy- 
ing up-plane. A typical load-elonga- 
tion curve is shown and the signifi- 
cance of its various parts is discussed 
in relation to the use of the calibra- 
tion curves, 


DETERIORATION OF VEGETABLE- 
TANNED LEATHER CONTAINING SUL- 
PHURIC ACID AND GLUCOSE 


The production of commercial leather 
requires the use of many materials in 
addition to the hides and tanning ex- 
tracts. Glucose and magnesium sul- 
phate are commonly used as filling 
agents to give the finished product a 
better color and appearance. In an 
investigation in progress at the Bu- 
reau, the influence of some of these 
materials on the deterioration of 
leather by sulphuric acid has been 
studied. In a recent report it was 
shown that leather containing magne- 
sium sulphate deteriorated less in 2 
years than comparable leathers hav- 
ing the same percentage of acid and no 
magnesium sulphate. 

RPS6 in the Journal of Research 
for November shows that the deterio- 
ration of vegetable-tanned leather by 
sulphurie acid is not influenced by the 
addition of glucose when stored iat 
70° F and 65-percent relative humidity, 
and that leather having a pH value of 
3 or higher showed no deterioration 
after 2 years’ storage. 


NEW SECTION ON ORGANIC PLASTICS 


A new section has been set up in the 
organie and fibrous materials division 
for research on organic plastics. The 
rapid growth of this industry during 
the past decade is well-known both to 
the technical workers whose labora- 
tory studies created it and to the gen- 
eral public whose ready acceptance of 
molded products insured its success. 
The increasing use of organic plastic 
materials by the various Government 
departments, coupled with a growing 
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volume of requests for information 
concerning these products, made it im- 
perative that a survey of their sources, 
properties, and uses be made. In ad- 
dition to supplying this technical in- 
formation on the broad aspects of this 
subject to Government officials and the 
public, detailed studies of some of 
these organic plastics have been mace 
at the Bureau in connection with re- 
search problems submitted by other 
Government agencies. 

Dr. Gordon M. Kline, the chief of 
the new section, has been a member 
of the Bureau's staff for 6 years, for 5 
of which he has been engaged in re- 
search work on organic plastics. 


DETERIORATION OF PIPE-LINE 
FABRICS 


To determine the suitability of cer- 
tain fabrics for use as reinforcements 
or shields for underground pipe coat- 
ings, the fabrics were placed in boxes 
of soil containing organie matter and 
buried for 300 days. The strength of 
each material was determined before 
and after exposure. The asbestos fab- 
rics lost less strength than the organic 
fabrics. The asphalt-impregnated fab- 
rics absorbed more moisture than the 
tar-impregnated fabrics. Based upon 
these tests, there appears to be but 
little choice between asphalt and coal 
tar as a saturant for rag felts insofar 
as loss of strength is concerned. Rot 
inhibitors delayed but did not prevent 
the rotting of the organic fabrics to 
which they were applied. 


SOIL-CORROSION MITIGATION 
GAS INDUSTRY 


IN THE 


One of the most vital problems of 
all oil, gas, and water companies is 
how to safeguard most economically 
the enormous amount of capital that 
is buried in the ground in the form of 
pipe lines. All of these lines are more 
or less corroded by the surrounding 
soil, and this necessitates a large an- 
nual expenditures for repairing or re- 
conditioning, and for coatings which 
are used to prevent or to reduce cor- 
rosion. During the summer of 1935 
arrangements were made for the re- 
search associate of the American Gas 
Association at the Bureau, who has 
been investigating pipe-line corrosion 
for several years, to study the corro- 
sion problem in the field by consulting 
with gas-company engineers. In addi- 
tion, plans were made for the removal 
and examination of some 600 specimens 
of pipes, to which different kinds of 
coatings had been applied and which 
had been buried in various locations 
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about 5 years ago. The information 
obtained from the field-coating tests 
will soon be published in the form of 
a detailed report. 

The consulting work was intended 
to aid the companies in applying the 
results of several years’ research to 
their local problems and gave the re- 
search associate better first-hand 
knowledge of the practical difficulties 
of the problem. It is generally un- 
economical to adopt a policy of coat- 
ing all pipes, since corrosion failures 
are not general but are usually con- 
fined to only a part of the distribu- 
tion system. The most economical 
method is to locate those areas where 
failures are likely to occur and to 
apply substantial coatings to the pipes 
in these places. The most feasible 
method for locating these corrosive 
areas depends largely upon the local 
situation. Tests of the soil are prac- 
ticable in some areas, while in others 
the combined knowledge of the street 
foremen and others or the record of 
past failures could be used to advan- 
tage. 

A careful study of the corrosion and 
coating problem and the use of good 
coatings in corrosive areas have been 
shown by some companies to be an ef- 
fective way to reduce the cost of com- 
bating corrosion, and it is believed 
that more investigation on the part of 
other gas companies will generally 
show a means for reducing corrosion 
costs. 


HYDROGEN-PURIFICATION OF IRON 


In studying the fundamental prop- 
erties of pure metals, frequent analy- 
ses, which are often extremely diffi- 
cult and time consuming, are very es- 
sential for checking the purity of the 
material. This is particularly true 
with pure iron. 

It is generally accepted by metal- 
lurgists that iron made by the car- 
bonyl process is very pure and it has 
been further assumed that treatment 
in purified hydrogen for extended pe- 
riods of time at temperatures close to 
the melting point will remove essen- 
tially all of any small amounts of non- 
metallic constituents present, such as 
earbon, oxygen, sulphur, and nitrogen, 
without affecting any of the metallic 
constituents. Such a treatment is re- 
ferred to as hydrogen-purification. 

Three specimens of carbonyl iron 
were submitted recently to the Bu- 
reau as being ‘“ hydrogen-purified ” 
irons of unusual purity. The results 
of both spectrochemical and chemical 
analysis showed that the carbonyl 
















iron in its initial state was of high 
purity, but that after the “ hydrogen- 
purification ” there was a decrease in 
purity. The iron became contami- 
nated appreciably by copper and, to a 
less extent, by manganese and tin. 

These specimens were prepared by 
two metallurgists who have thoroughly 
studied the hydrogen-treatment proc- 
ess, though details of the procedure 
and apparatus used in treating these 
specimens were not furnished. The 
source of the contamination is not 
readily apparent. However, in view of 
these analyses it is evident that the 
technique of hydrogen treatment of 
iron is far from being the relatively 
simple matter that it is generally as- 
sumed to be. 


INFLUENCE OF OXIDE FILMS ON WEAR 
OF STEELS 


A paper summarizing an experimen- 
tal study of the influence of oxide films 
on the wear of steels by S. J. Rosen- 
berg and L. Jordan, of the metallurgi- 
cal staff of the Bureau, has just ap- 
peared in the September Transactions 
of the American Society for Metals. 

Hypoeutectoid, eutectoid, and hyper- 
eutectoid carbon steels were studied 
under conditions of metal-to-metal 
wear involving combined rolling and 
sliding friction without lubrication. 
The tests were made in nitrogen and 
in hydrogen gas, both practically free 
from oxygen, and the applied pressure 
was maintained constant in all test 
runs. For steel, hardened and subse- 
quently slightly tempered, the rate of 
wear was low and the worn surface 
was smooth and coated with a thin 
film. However, for the same hardened 
steel tempered at a definitely higher 
temperature, the rate of wear was 
very high, often excessive. The worn 
surface was very rough and bright and 
filming of the surface did not occur. 


STANDARD TESTS FOR FOUNDRY SAND 


At the recent convention of the 
American Foundrymen’s Association, 
in Toronto, a number of the methods 
used in the testing of foundry sands 
were approved as standard. Among 
these were the fluidity test and the 
sintering test, both of which were de- 
veloped in the experimental foundry 
of the Bureau. The fluidity test gives 
information on the ability of molten 
metal to fill a foundry sand mold. 
The length of a bar of small cross 
section cast as a spiral at a known 
pouring temperature is the criterion 
used. In the sintering test, the tem- 
perature at which foundry sand sin- 
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ters and adheres to an _ electrically 
heated platinum ribbon is determined. 
This is taken as the index of refrac- 
toriness of the foundry sand under in- 
vestigation. 


HEAT OF HYDRATION OF PARTIALLY 
PREHYDRATED CEMENTS 


The importance of preventing excess 
temperature development within mass 
concrete at the time of construction, 
when the hydration of the cement is 
evolving heat, is generally recognized. 
The temperature can be kept within 
the desired limits by the use of an ex- 
pensive integral cooling system or by 
evutting down the heat at the source, 
i. e., by the use of “ low-heat ” cements. 
Although numerous studies have been 
made on methods of producing cements 
with low heats of hydration, very little 
data are available on the suitability 
of preparing low-heat cements by hy- 
drating standard portland cements 
with several percent of water prior to 
the use of the cement. The Bureau 
undertook a study, therefore, to de- 
termine the effect of prehydrating two 
different types of cements with steam 
at atmospheric pressure so that ap- 
proximately 3 and 5 percent of water, 
respectively, as determined by the loss 
on ignition of the resulting product, 
was taken up by the cements. 

The heat of hydration was deter- 
mined by the heat of solution method, 
using a calorimeter identical with that 
developed by the Bureau for the rou- 
tine testing of the cements for use in 
Boulder Dam. The test ages were 7, 
28, and 90 days, and 1 year. Three 
curing conditions were used: (1) 
Standard curing (70° F. for length of 
test), (2) simulated adiabatic curing 
(70° F. for the initial 24 hours, then 
at 150° F. to end of test), and (3) a 
combination of these two types where- 
in at the respective ages of 7, 28, and 
90 days specimens were removed from 
150° F. storage and put in the 70° F. 
storage for the remainder of a year. 

It was found that the prehydration 
with 3 percent of water reduced the 
average heat of hydration of the stand- 
ard portland cements cured at 70° F. 
by 14, 12, and 6 percent for the respec- 
tive ages of 7 and 28 days and 1 year. 
The prehydration with 5 percent of 
water reduced the average heat of hy- 
dration of the same cements cured at 
the same temperature by 28, 27, and 
1G percent, respectively, for the ages 
of 7 and 28 days and 1 year. Under 
the conditions of simulated adiabatic 
storage (150° F. after the initial 24 
hours) the same order of decrease in 
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the heat of hydration was effected by 
the two respective prehydrations as 
was found at the 70° F. storage. 

The respective prehydrations of the 
high-early-strength cements caused 
only about two-thirds the decrease in 
the average heat of hydration as was 
found for the same prehydration of the 
standard portland cements. 

It appears from this study, there- 
fcre, that considering only the heat of 
hydration values, a low-heat cement 
can be prepared by prehydrating a 
standard portland cement with ap- 
proximately 5 percent of water. The 
prehydration also very materially im- 
proved the resistance of the cement to 
sedium-sulphate solution as measured 
by the Merrian test. 


LENGTH CHANGES OF ACOUSTICAL 
CAST STONE 


Measurements were made of the 
changes in length of specimens of five 
different brands of acoustical cast 
stone, caused by wetting and drying 
treatments. All specimens contained 
portland cement as a binder. The 
purposes of the tests were: (1) To 
investigate the merits of three simple 
methods of measuring changes in 
length and (2) to obtain data on the 
amounts of shrinkage and swelling of 
the stone when subjected to several 
simple, rapid, and reproducible meth- 
ods of exposure to wetting and drying. 

Length changes were first measured 
by means of micrometer calipers and 
two different types of hand strain 
gages. In order to obtain satisfactory 
measurements with these, it was 
necessary to embed metallic plugs in 
the stone. Although the plugs were 
set in a strong cement mortar, some 
of the stone was too fragile to pre- 
vent displacements of the plugs and 
consequent erratic results. 

A comparator utilizing a micrometer 
dial as a zero indicator and a microm- 
eter screw as the measuring device 
proved to be better suited for such 
routine measurements than either the 
calipers or the strain gages. The end 
contacts were prepared by driving 
into the stone small brass nails with 
spherically shaped heads. The gage 
length was usually about 12 inches, 
but the comparator may be read on 
any length within a range of 5 and 
13 inches. 

In making measurements with the 
comparator, a reading was first made 
on a standard bar of mild steel, then 
others on the stone, while the object 
being measured rested upon a carri- 
age supported on ball bearings. All 
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measurements were made in a room 
in which the air temperature was 
maintained at approximately 21° C; 
the temperatures of the specimens 
when measured usually were within 
21 +1° C. Consecutive readings on 
the same gage line were usually re- 
peated to within 0.0001 inch. 

Different specimens of the acoustical 
cast stone were subjected to the fol- 
lowing treatments: 

(1) Submerged in boiling water for 
1 hour, cooled to 21° C, and measured ; 
then dried at 21, 75, or 110° C for va- 
rious periods, cooled to 21° C, and 
measured. 

(2) Dried for 24 hours at either 75 
or 110° C, cooled to 21° C, and meas- 
ured ; then submerged in boiling water 
for 1 hour, cooled to 21° C, and meas- 
ured. 

(3) Submerged in water at 21° C 
and measured after 24 hours, and again 
after remaining submerged for various 
periods up to 1 week; then dried at 
110° C for 24 hours, cooled to 21° C, 
and measured. 

Most of the specimens were sub- 
jected to but one treatment, but a few 
of them were subjected to the same 
treatment two or more times. 

In the case of some of the specimens 
there was a much larger difference be- 
tween the indicated length changes in 
the three gage lines on the same speci- 
men than could be attributed to errovs 
of measurement. Likewise specimens 
of the same lot did not undergo equal 
changes in length. These differences 
persisted upon retests of the speci- 
mens, which would not have been 
likely if caused by errors of measure- 
ment. They indicate that the stone 
was not homogeneous and that meas- 
urements preferably should be made 
along more than one gage line of each 
specimen and on more than one speci- 
men to obtain a reliable estimate of 
the shrinkage of a lot of stone. 

The changes in length were always 
when the specimens first wete 
heated above 100° C, either in air or 
in water, than when they were main- 
tained at normal temperatures until 
the final drying. Specimens  sub- 
merged in water at 21° C continued 
to expand slightly throughout 1 week, 
but the rate of expansion after the 
first 48 hours was very small. Such a 
rapid approach to constant length 
might not be obtained with a dense 
concrete. The results of the measure- 
ments indicate that a more reliable es- 
timate of the shrinkage tendency of a 
stone ean be obtained by first soaking 
in water at 21° C for 48 hours, then 


less 












drying for 24 hours at 110° C, than 
by any of the other equally simple 
treatments used. 


PORE STRUCTURE AND WEATHER RE- 


SISTANCE OF STRUCTURAL CLAY 
PRODUCTS 


An investigation has been under- 
taken of the pore structure of struc- 
tural clay products. Special attention 
is being given to the influence of pore 
size, number, and arrangement upon 
the resistance of clay building mate- 
rials to disintegration by weathering 
agencies. Specimens of different types 
of bricks are being tested for porosity, 
absorption, and permeability to air. 
Series of bricks of each of three types 
thus far tested have shown porosities 
of approximately 7, 22, and 31 percent, 
and absorptions of about 4, 17, and 25 
percent. Within each series of bricks, 
air permeabilities have shown a 
greater variation than the variation in 
either porosity or absorption, with ap- 
parently no definite relation between 
porosity and permeability. This is due 
more to variation in pore size than to 
variation in pore volume. 

The study of permeability to air is 
one of the means employed to deter- 
mine the nature of the pores or air 
passages through the specimens. From 
tests made to discover the relation be- 
tween air flow, pressure causing flow, 
and thickness of the specimen, it is 
apparent that air flow through a brick 
is in close agreement with the laws of 
eapillary flow. This being true, it 
offers a possible means of determining 
an empirical average pore size and 
number of pores, assuming that the 
specimen is uniform in structure. Such 
values can be used in studying the 
comparative performance of different 
structural clay products, particularly 
since absorption and porosity data 
alone are not sufficient to predict the 
weathering properties of a specimen. 

Apparatus is also being assembled 
to measure water permeability of the 
specimens, after which they will be 
subjected to freezing and thawing tests 
in an effort to correlate factors bear- 
ing on pore structure with durability. 


CONSISTENCY OF ENAMELS AT FIRING 
TEMPERATURE 


Vitreous enamels are fired onto 
metal shapes at elevated temperatures. 
The consistency of the enamels at these 
temperatures is being studied, and in 
this work a newly designed rotation 
instrument is employed. The instru- 
ment is motor driven, with cup and 
spindle made of platinum-iridium alloy 
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2 mm thick. The cup is only about 

.2 em in diameter and 3 cm deep, so 
that temperature gradients in the 
specimen can be kept at a minimum. 
Measurements are being made within 
the temperature range from about 100° 
C above to about 100° C below the 
firing temperatures of the enamels. 
Results so far obtained indicate that 
sheet-iron ground-coat frits, contain- 
ing little if any suspended matter, are 
viscous; that is, the torque is directly 
proportional to the rate of shear. 
Cover-coat frits, containing suspended 
matter to produce opacity, apparently 
are not viscous but are non-Newtonian 
fluids, as might be expected. That is, 
the rate of shear increases more rap- 
idly than the torque, giving a curve 
which seems to intersect the origin, 
when the former is plotted against the 
latter. 

This study is of interest to those who 
manufacture enamel frit or apply it 
to metal articles, because a satisfac- 
tery fluidity at a sufficiently low tem- 
perature is essential for an enamel. 
In many cases ingredients which pro- 
duce very desirable properties in other 
respects, such as a high degree of acid 
resistance or covering power, result in 
unsuitably low fluidity. The work is 
well under way and is being continued. 


REFLECTIVITY OF NEARLY WHITE 
PORCELAIN ENAMELS 


The Journal of Research for Novem- 
ber contains a report (RP847) of a 
cooperative investigation with the 
McGean Chemical Co., growing out of 
a test requested by them in which 
the reflectance of a group of porce- 
lain enamels was to be measured. The 
Priest-Lange reflectometer was de- 
veloped largely during this investiga- 
tion, and has been used more and 
more widely in the enamel industry 
since 1930, but no adequate descrip- 
tion of it has heretofore been pub- 
lished. In addition to a description 
of the reflectometer, the present paper 
sets forth the theory of its use in de- 
termining relative apparent reflec- 
tance for various spectral distribu- 
tions of illumination. A method for 
measuring spectral selectivity of re- 
flectance is also described, together 
with a method fer measuring diffuse- 
plus-specular reflectance as_ distin- 
guished from diffuse reflectance alone 
for perfectly polished specimens. The 
application of the instrument to porce- 
lain enamel samples is illustrated by 
a detailed account of measurements 
made on seven typical samples. The 
method for measuring diffuse-plus- 
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specular reflectance as distinguished 
from diffuse reflectance is shown to be 
inapplicable to enamel samples _be- 
cause of their optical imperfections, 
but measurements of spectral selec- 
tivity are shown to give resulits in 
close correlation with the colors of 


the samples observed directly. 


HYDRAULIC POWER COMMITTEE 


On October 14 the Hydraulic Power 
Committee of the Edison Electric In- 
stitute visited the Bureau in connec- 
tion with their recent Washington 
meeting. The guests were welcomed 
by Dr. Lyman J. Briggs, Director of 
the Bureau, after which four short 
talks were given by members of the 
staff, as follows: Interchange of re- 
sults of hydraulic research, by H. N. 
Eaton; Current meter testing at the 
National Bureau of Standards, by W. 
F. Stutz; Hydraulic research at the 
National Bureau of Standards, by K. 
H. Beij; and Tests of flashboard spill- 
way pins (illustrated with motion pic- 
tures), by C. A. Wright. 

The visitors were next conducted 
through the Bureau’s meter-rating sta- 
tion and then devoted the remainder of 
the morning to an inspection of the 
hydraulic-laboratory building. The 
points of interest comprised the small- 
scale weir tests, orifice-meter tests, 
well-screen tests, tests of 4-inch 90° 
steel pipe bends, tests of samplers for 
soil-erosion surveys, tests of pipe bends 
in %-inch tubing, large-scale weir 
tests, and tests of flashboard pins. 

A special full-scale test of spillway 
flashboard pins for the Forest Service, 
U. S. Department of Agriculture was 
arranged for the benefit of the com- 
mittee and was run in the large flume. 

The Bureau was complimented on 
the equipment of its hydraulic labora- 
tory and particularly upon the excel- 
lent arrangement of the building it- 
self, and upon the information service 
which it is rendering concerning 
draulic research in the United States. 


hy- 


MEETING OF SOCIETY OF MOTION 
PICTURE ENGINEERS 


During the Washington meeting of 
the Society of Motion Picture Engi- 
neers, one session, on the afternoon of 
October 22, was held at the Bureau. 
Three papers were presented by mem- 
bers of the Bureau’s staff, as follows: 
The measurement and specification of 
color, by Kasson §. Gibson; Color 
blindness and anomalies of vision, by 
Deane B. Judd; and Photometry and 
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brightness measurements, by R. P. 
Teele. 

Doctor Gibson pointed out that color 
is an important factor in nearly every- 
thing that is bought and sold, being 
either the primary property desired, 
an indication of quality or identity, or 
a means for producing or increasing 
sules appeal. He then described briefly 
the various means for specifying color, 
concluding that the only general and 
fundamental method of color specifica- 
tion is by spectrophotometric measure- 
ment, followed by colorimetric compu- 
tations in terms of a standard observer 
and coordinate system. However, 
rapid colorimetric methods may often 
be safely used to solve particular prob- 
lems, 

In the paper by Doctor Judd, he ex- 
plained that formal people can make 
visual distinctions of three types: 
light-dark, yellow-blue, red-green ; 
light-dark being the most primitive 
type of discrimination, and red-green 
the last acquired. Some otherwise 
normal people fail to develop in their 
organs of sight more than a vestige 
of the mechanism for red-green dis- 
crimination. They are called _ red- 
green blind, or partially color-blind. 
A few people have only the ability to 
make light-dark discrimination; they 
are called totally color blind. 

In colorimetry, the next most 
troublesome source of observer abnor- 
mality is variation in density of macu- 
lar pigmentation, the yellow pigment 
which extends over the central and 
most used region of the retina. 

The nerves transmitting visual im- 
pulses from each retinal element ex- 
tend in curved paths across the retinal 
surface on their way to the exit point 
of the optic nerve (blind spot). To 
most observers these nerve fibers can 
be made visible, the resulting phenom- 
enon being called the “ blue ares of the 
retina.” 

Demonstrations accompanied this 
paper, tests for color blindness being 
made on several members of the auili- 
ence. 

The fundamental laws of photometry 
with definitions of the common photo- 
metric units and terms, formed the 
basis of Mr. Teele’s paper. The meas- 
urement of candlepower, luminous 
flux, transmission, absorption, and pro- 
jection systems were discussed in some 
detail. The major portion of the pa- 
per dealt with brightness measure- 
ments and descriptions of several port- 
able photometers and their use in 
measuring the brightness of motion- 
picture screens. 
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STANDARDS OF LENGTH, MASS, AND 
TIME 


The Bureau receives many inquiries 
concerning the standards of length, 
mass, and time of the United States, 
from which the standards used in our 
every-day work are derived. To aid 
in replying to these questions a Let- 
ter Circular, LC449, has been prepared 
and will be sent to anyone having a 
real use for it. As is the case with 
all mimeographed material, the sup- 
ply is limited and the Bureau, there- 
fore, reserves the right to send but 1 
copy to a single address. 

The Letter Circular describes the 
actual material standards of length 
and (U. Prototype Meter 27 
and Kilegram 20), which are kept at 
the Bureau and explains the rela- 
tionship between these standards and 
the customary units of measurement. 
In particular, the explanation of the 
relntion between the meter, yard, and 
wave length of light, and of the differ- 
ence between mass and weight will 
be found interesting and useful to 
students. 

There no physical standard of 
time, but our units of time are derived 
from the rotation of the earth. The 
relation between true-solar, mean- 
solar, and sidereal time is explained 
and there are brief references to 
standard time zones and the broad- 
casting of standard time signals. 

A list of references to Governmental 
and other publications will be found 
of great assistance to those who wish 
to study the subject more fully. 
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NEW AND REVISED PUBLICATIONS 
ISSUED DURING OCTOBER 1935 


Journal of Research * 


Bureau of Standards, vol. 15, no. 4, 
October 1935 (RP nos. 8382 to 840, 
inclusive). Price 25 cents. Ob- 
tainable by subscription. 


Technical News Bulletin * 


Technical News Bulletin 
tober 1935. Price 5 ¢ 
able by subscription. 


222, Oc- 


Obtain- 


no. 
nts. 


1Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, -D. C. Subscription to Technical 
News Bulletin, 50 cents per year; Journal 
of Research, $2.50 per year (United States 
and its possessions, Canada, Cuba, Mexico, 
Newfoundland, and the Republic of Pan- 
ama); other countries, 70 cents and $3.25, 
respectively. 
Journal of the National 


Research of 
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LETTER CIRCULARS 


It is the intent of the Bureau to 
distribute single copies of these Letter 
Circulars on request only to those par- 
ties having special interest in the in- 
dividual Letter Circular. Economy ne- 
cessitates limitation in the number of 
copies issued. It is not the intent to 
supply parties with a copy of each Let- 
ter Circular issued during the month. 
Letter Circulars are necessarily of a 
temporary nature designed to answer 
numerous inquiries on a given subject. 
Request should be addressed to Na- 


| tional Bureau of Standards. 
Hess Publications 


¢ 


on radiometry 

from the National Bureau of Stand- 

, ards. (List.) 

1.0449. Standards of length, mass, and 
time. (General information. ) 


OUTSIDE PUBLICATIONS 2 


The soap-bubble method of studying 
combustion of mixtures of CO and 
O.. Ernest F. Fiock and Carl H. 
Roeder. Technical Report No, 532 
(National Advisory Committee for 
Aeronautics, Washington, D. C.) 
(September 1935). (Obtainable at 
5 cents per copy from Superintend- 
ent of Documents, Government 
Printing Office. ) 

Fundamental research on the chemical 
constitution of lubricating oil—A. P. 
I. Research Project 6. Frederick D. 
Rossini. Proc. Am. Petroleum In- 
stitute (250 Park Ave., New York, 
N. Y.) 15-M, sect. III, 63 (1985). 

Sweet-potato starch makes good size. 
Walter T. Schreiber. Textile World 
(334 Fourth Ave., New York, N. Y.), 
85, 1,884 (September 1935). 

l'ire-resistant fabric for aircraft. Gor- 
don M. Kline. Scientific Monthly 
(Grand Central Terminal, New 
York, N. Y.), 41, 190 (August 1935). 

Continuous-flow corrosion tests of steel 
pipe. H. S. Rawdon and L. J. Wald- 
ron. Engineering (35 Bedford St., 
Strand, London, W. C. 2, England), 
140, 208 (August 28, 1935). 

Tale in whiteware bodies of the wall 
tile type. R. F. Geller and A. S. 
Creamer. J. Am. Ceramic Soc, (2525 
North High St., Columbus, Ohio), 
18, 259 (September 1935). 


2These publications are not obtainable 
from the Government unless’ otherwise 
stated. Requests should be sent direct to 
publishers. 
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